United Services Section
President-Sir CECIL WAKELEY, Bt., K.B.E., C.B., F.R.C.S. [March 6, 1958] DISCUSSION ON INFLlUENZA The virus laboratory at the Royal Army Medical College was investigating outbreaks of influenza throughout 1957. The sources of positive findings during the year are shown in Fig. 1 .
During the early part of the year there were a number of outbreaks due to the Dutch '56 strain of influenza virus A and one outbreak due to virus B. The Asian strain of virus A was first isolated in April from material sent to the College from cases in Hong Kong. While the virus was spreading through the Far East in the late spring and early summer, a number of outbreaks occurred on homeward bound troopships, and some of these landed cases in England. Apart from these, the first cases in the Army in the United Kingdom did not develop until early August when a number of units in Western Command suffered outbreaks. Further outbreaks occurred in rapid succession in other Home Commands and Germany, and somewhat irregularly in Middle East Command, Malta and Gibraltar.
Surgeon-Major Bulow will be describing his experiences with a large unit outbreak of influenza due to the Asian strain of virus A, Colonel Johnstone will discuss the complications, and Colonel Pace will deal with the epidemiology of the disease in Western Command. then placed in solid CO2 if obtainable, otherwise in ice, and sent to the Virus Laboratory by the fastest available transport. The advantages of this method over the use of garglings are that smaller numbers of specimens are toxic to eggs, and the containers are smaller, so that there is less difficulty in arranging for transport in ice. The usual procedure was for up to a dozen of the earlier typical cases in an outbreak to be swabbed as soon as possible after the onset of the disease; cases occurring later in the outbreak were swabbed only if there was a reason, such as a second attack, very severe infection, or if it appeared that the outbreak, having died down, was starting up again.
Swabs were kept at -70°C. until required for investigation. They were then thawed, the fluid was withdrawn, antibiotics were added, and 0-1 ml. was inoculated amniotically into each of six 10-day-old fertile hens' eggs. After three further days' incubation, the amniotic fluid was harvested and hiemagglutinating activity against human and fowl red cells was examined as an indication of the presence of virus. If haemagglutination occurred, an extract of the embryo was made by freezing and thawing, and tested by complement fixation against sera with known antibodies to influenza viruses A and B. The amniotic fluid harvested from negative eggs was inoculated into a further batch of eggs. A few of the isolations were made on the second passage, but most came up on the first. The positive amniotic fluids were inoculated allantoically into eggs to produce sufficient material for hemagglutination-inhibition tests by which the viruses are typed. For this purpose, the allantoic fluid was sent to the World Influenza Centre, and it is a pleasure to acknowledge our indebtedness to Drs. C. H. Andrewes and A. Isaacs for typing our strains of influenza virus A. The serological diagnosis of virus respiratory infections was made by complementfixation tests. It is our practice to examine paired sera, one taken early in the disease and another taken usually in the third week. The second of these is "screened" by testing it at a dilution of X with the following antigens: Influenza A, B, and C; Sendai; Adenovirus; Psittacosis; Q fever.
Positive findings on the screen test are investigated by titrating the pair of sera in doubling dilutions against the antigen concerned so that rising titres may be observed. A fourfold or greater rise is considered diagnostic. Negative antigen and saline Controls are set up with each serum. During the period when "Asian flu" was at its height, this practice was varied by titrating all paired sera against influenza viruses A and B, and investigating other antibodies only if there was not a diagnostic rising titre to influenza. We were thus able to conserve our antigens and to examine all specimens sent in without delay. Had we continued "screening" we should have run out of certain antigens and there would have been a period of about four weeks during which we should not have been able to keep pace with the work coming in.
The serological diagnosis of influenza virus A infection was made in 1,196 cases and of influenza virus B in 31 during 1957. The monthly incidence of serological diagnosis of influenza virus A infection and of isolations of the virus is shown in Fig. 2 . April marks the change-over from the Dutch '56 strain to the Asian '57 strain. Both isolations in April were due to the latter, and three serological positives came from the outbreak in Hong Kong from which the virus was isolated. The other four serological positives were from outbreaks in which the Dutch '56 virus was isolated. The serological positives in May were all from Hong Kong and it can be assumed that they were due to the Asian strain. In June and July a number of troopships arrived in this country from the Far and Middle East with reports of outbreaks of influenza on board. Most of these outbreaks had finished before the ships docked, and it was only possible to make a retrospective serological diagnosis. This was done by examining serum from a selection of cases. The selection was made by interviewing the Medical Officer on board and going through his records to find the days of maximum incidence of the disease and bleeding a convenient number of those reporting sick on those days without a history of other recent respiratory infections. As the titre to influenza virus A in the single convalescent specimens was high in all or nearly all of these cases it was assumed that the outbreak was due to influenza virus A. This occurred in all four troopship outbreaks investigated. Further studies to determine the strain responsible were not undertaken, as the Asian strain was known to be active in countries visited, and because the summer months are used in the laboratory to manufacture new batches of antigens for complement-fixation tests. These antigens might have been contaminated by the live virus required for hemagglutination-inhibition tests.
In July troopships arrived with outbreaks in progress. The procedure used for the earlier ships was used to make a diagnosis the day after the ship docked, and the cases I Lmi Af's7 S7 , 1957. occurring during the three days before the ship arrived were swabbed for virus isolation and the first specimen of serum was taken. Follow-up letters enabled second specimens of serum to be taken from these men during disembarkation leave.
From early August, outbreaks of influenza A due to the Asian virus occurred in this country. Swabs and paired sera from the majority of outbreaks were examined in the virus laboratory. Not more than two isolations of virus were made from each outbreak, and usually only one. Owing to the fact that the bacteriology department was undergoing modernization, there was an acute shortage of incubator space and the number of eggs which could be accommodated was severely limited. This meant that there was an accumulation of specimens awaiting inoculation from the end of August, and the isolation of virus from outbreaks in September was not completed until December.
Serological diagnosis was not restricted, and complement-fixation tests were carried out on the day the specimen arrived in the laboratory or the day after. The proportion of cases in an outbreak which were so investigated depended on a number of factors. First specimens were taken from a number of cases which could not be traced for second specimens. Resources of some units were severely strained by the number of cases involved, particularly if there was an appreciable incidence of the disease among medical personnel, so that bleeding of large numbers of patients became impracticable. The cases occurring early in most outbreaks were bled whilst usually only a proportion of the later cases were investigated.
Fatal cases were usually examined post mortem, and lung or tracheal mucosa was sent for virus isolation, which was successful in 5 of the 9 cases from which material was examined. Table I . It will be noticed that in 4 of the The outbreak commenced suddenly on September 7, 1957, and lasted for six weeks: 297 cases were admitted to The Household Cavalry Hospital and studied in detail. It was estimated that a further 100 cases from the garrison had influenza whilst on leave. Thus the attack rate within the garrison during this short epidemic was approximately 23 5 %.
EPIDEMIOLOGY
In early September 1957 the influenza epidemic was well established in the North of England and there had only been relatively few cases in the civil population of Windsor.
The Medical Officer of Health for Windsor had been warned that the influenza epidemic was spreading South but clear evidence of it in Windsor did not appear until the second or third week in September. The first evidence of any mass involvement appeared in the school children, chiefly affecting those between 9 to 13 years. Within a week the infection had spread to all age groups in the children and he estimated that almost 50% of the school population probably suffered from influenza. There then appeared to be a slight lull of about three weeks before the peak of the infection was reached in the adults, but a much smaller proportion of the population was affected, estimated at about 20% to 25 %. 4 of the first 5 Service cases in this series who were admitted to hospital had travelled to Windsor from the North within the previous twenty-four hours on September 6 and 7, 1957.
All further cases admitted had remained in the Windsor area except for a few who had moved about in the South of England and 4 others who returned from leave: Case 23 from Stoke-on-Trent, Case 30 from Warwick, Case 40 from Liverpool and Case 145 from York.
Spread of the epidemic within the garrison consisted of small explosive outbreaks in squadrons, squads and barrack rooms. The attack rate in a barrack room was frequently well above the overall attack rate of 23 5 %. This was especially noticeable in the young recruits who were housed in rather cramped conditions due to rebuilding, and who spent much of their spare time in their rooms cleaning and sorting their kit, uniform, &c.
CLINCAL FEATURES
All cases were seen within twenty-four hours of the onset of symptoms. Typically the patient was a young male (all except 3 were aged between 15 and 30 years) who complained of a sudden onset of headache, dry cough, aching eyes and generalized body pains. The conjunctive were often injected and the tongue coated. The temperature was usually over 1000 F. often with a relative bradycardia.
Clinical manifestations among the 297 patients admitted were as follows: Treatment was symptomatic. The average duration of pyrexia was 2 5 days. The average time in hospital was 6-2 days after which the patient usually returned to full duty.
Investigations made included paired sera from 258 patients. 2 of these were negative and the remainder positive to influenza-A virus. A batch of throat swabs was taken from which the Asian strain of virus was duly isolated.
Complications were few and of minor nature: there were 3 cases of bronchitis; 2 of otitis media; and one case of pneumonia.
The course of the disease was one of rapid improvement with very few exceptions: 14 cases developed herpes labialis; 6 had a prolonged cough (over a week); 4 had a prolonged pyrexia (over a week); and 4 cases developed epistaxis (no previous history). DIscussIoN The clinical features and epidemiological effects reported compare in most instances with previous reported series (Holland, 1957; Guthrie et al., 1957 , Fry, 1958 . It was a very widespread infection affecting predominantly young persons but of a very low degree of virulence. The attack rate was much higher in the younger men especially where these were living in rather crowded barrack rooms. As many as 70% of the inmates of one barrack room were admitted within two days of each other. The number of cases occurring in the outbreak from its onset on September 7, 1957, rose steadily to the end of the fourth week and-completely subsided by the end of the sixth week. One case (No. 97) had a clinical recurrence after ten days but serological investigations only confirmed his first attack as due to influenza-A virus. Complications Seen in Patients with Influenza My remarks are based upon data collected for me by Dr. Christopher Blagg from approximately 1,060 cases admitted to the Cambridge Military Hospital, Aldershot, during the period August to November 1957. The complications seen may be divided into those affecting the respiratory systems and those affecting other systems.
To take the latter first, concussion occurred in a few patients who fainted on parade during the prodromal period. Vomiting, diarrhoea and abdominal pain also occurred. The importance of abdominal pain lay in the fact that during the early stages of the outbreak such cases tended to be admitted to the surgical wards and at least one patient underwent appendicectomy. In the respiratory system, starting from the top, epistaxis was quite common but only one case needed treatment for this symptom. There were a few cases of sinusitis and tonsillitis. Tracheo-bronchitis occurred especially in those who gave a previous history of being "chesty". Two types of pneumonia were seen: staphylococcal and influenzal. The patients with staphylococcal pneumonia fell into three groups: (a) Those who responded well and quickly to antibiotics and gave us no trouble. (b) Those who had signs and symptoms of respiratory obstruction due to blocking of the bronchi with plugs of tenacious mucus.
(c) Those who developed peripheral circulatory failure, which differed in no way from what one has seen previously in other severe staphylococcal infections. One such patient died.
Post-influenzal pneumonia was seen in 2 patients and was characterized by gross cyanosis and air hunger and death from anoxiemia. At post-mortem the lungs of both patients were completely sodden with cedema. There were a few pinhead abscesses from which staphylococci were cultured but I am sure they played no part in the cause of death. We found that during the early stage of the disease neither of these 2 patients had had adequate rest and it may be that this was a factor in allowing the development of pneumonia.
Syn-pneumonic pleural effusions occurred and in one case went on to the development of a staphylococcal empyema which ultimately required surgical drainage. Recently one case of collapse of a lower lobe following influenza has passed through our hands at the Queen Alexandra Hospital, Millbank. Treatment.-Most cases received only symptomatic therapy. When signs developed in the chest, penicillin and streptomycin were given and erythromycin was held in reserve until the results of cultures were known. In those cases of staphylococcal pneumonia with peripheral circulatory failure, a glucose saline drip was set up and hydrocortisone, noradrenaline and erythromycin were given through the drip. In those cases with signs of respiratory obstruction, treatment was directed to maintaining a clear airway by postural drainage and bronchoscopy. Cortisone was not used as a routine, but in retrospect it appears possible that its anti-inflammatory action might have been helpful in the 2 cases of post-influenzal pneumonia. The epidemic lasted during the twelve weeks from August 12 to November 3, with approximately 100 outbreaks. Every unit was affected. Total notifications numbered 5,277 (overall attack rate 17 3 %); this figure does not include those who reported sick while on leave from unit (Table I ). The first outbreak occurred at Long Marston during the week 8  48  217  265  21  121  15  165  262  427  28  282  22  379  630  1,009  Oct. 5  442  29  300  922  1,222  12  591  Oct. 6  168  800  968  19  600  13  104  419  523  26  396  20  76  243  319  Nov. 2  263  27  31  120  151  9  149  Nov. 3  7  69  76  16  102  23  70 Total 1,320 3,957 5,277 ending August 18. By the end of August Ashton-under-Lyne, Preston, Chester, Donnington, Brecon, Rhyl and Wrexham were involved. There was a gradual increase in incidence during the first five weeks, then a sharp rise with the peak incidence in the seventh week (ending September 29). A rapid decline followed, and the epidemic was virtually over by the end of the twelfth week. Virus A/Asian/57 was isolated from outbreaks in Preston, Chester, Donnington, Long Marston, Rhyl, Wrexham, Brecon, Cardiff and Manorbier.
CLINICAL PICTURE
The majority of cases were mild, responded to symptomatic treatment, and were fit for duty within seven days of onset. Complications were few. There were only 3 deaths, of which 2 were due to staphylococcal pneumonia, and 1 due to purulent pleural effusion and brain abscess. The infecting organism in each case was Staph. aureus (coagulase positive). In June 1957 all medical officers in the Command were warned of the possibility of an outbreak of influenza. Early in July they were instructed to submit a brief report as soon as an outbreak was established, giving the salient features. We were thus well prepared by the time the epidemic broke out in August. A modified system of notification was immediately introduced, whereby unit medical officers notified daily to their A.D.M.S. by 'phone the total number of new cases that had occurred during the previous twenty-four hours. The A.D.M.S. then telephoned to the D.D.M.S. at Command Headquarters the daily total for their District. It is considered that a high degree of accuracy of notifications was achieved, as can be deduced from the remarkable similarity of the District incidence graphs not only to each other but also to the graph showing the number of deaths from influenza-England and Wales (see Table I ).
EPIDEMIOLOGY
Every Unit was involved in the epidemic. Attack rates varied from 3-5 % to 48 %, with an overall Command incidence of 17 3 %. Proportionately the incidence among officers was very low compared with that of the rank and file. Table II gives an analysis of all the out-(a) Officer Cadet School, Chester, and School of Anti-Aircraft Artillery, Manorbier. Both schools receive a regular intake of students from different units in Britain, but the attack rates were 36-5 % and 11-5 % respectively.
(b) Depot Regiment, Royal Signals, Saighton Camp, near Chester. This is a transit camp for personnel on their way to or from overseas, but in spite of this constant flow of new arrivals from widely scattered areas both at home and abroad, the attack rate was only 7-8%.
(c) Depot Cheshire Regiment, near Chester, and R.A.P.C.. Ashton-under-Lyne, The former occupy modem permanent barracks completed in 1940, while the latter live in hutted accommodation of extremely poor standard, but the attack rates were 28 % and 13-9% respectively. Similarly the male staff at Chester Military Hospital occupy hutted accommodation of a very poor standard, but had an even lower attack rate (7 9 %).
(d) The incidence among the three Infantry Battalions employed on garrison duties varied from 9-2% in 1/Welch at Worcester to 19-7 % in 1/Manchester at Formby.
(e) In the four R.A.S.C. Companies where the men are all employed as drivers, the incidence varied from 3*5% (12 Coy at The Dale, Chester) to 15-6% (64 Coy, Preston).
There was no evidence of direct spread from billet to billet. The outbreak usually started simultaneously in different billets of the same barracks or camp. The attack rates in individual billets were approximately the same. As usual, mild cases who remained ambulant must have been a contributory cause of the spread of infection.
MANAGEMENT OF CASES
The number of cases admitted to a medical unit (hospital or medical reception station) was 2,627, or 49-8% of the total. The majority of admissions (85-3%) were to Medical Reception Stations.
The remainder were treated in barrack rooms or billets specially earmarked for sick accommodation, the -main requirements being easy access to the unit cook-house and adequate ablution and latrine facilities in the same block. Unit fatigue parties were responsible for collecting food, serving meals and keeping the room clean. Cases were kept under careful medical observation, and those with early signs of lung involvement were immediately transferred to hospital (as distinct from a Medical Reception Station). While nursing was not up to ideal hospital standards, no untoward incidents occurred, and the arrangements were an ideal compromise between flooding out hospitals with comparatively mild cases of a short duration and letting patients bed down in their own beds scattered all over unit lines.
The Officer Commanding, Western Command Laboratory, kept constant liaison with the Unit Medical Officers, with the result that samples for laboratory examination were submitted from the majority of outbreaks.
PREVENTIVE MEASURES
With the disease so widespread limitation of movement of personnel was not considered practicable or advisable, since nothing short of strict quarantine would have been effective.
Measures were limited to: (a) Adequate bed spacing. (b) Adequate ventilation of barrack rooms. (c) Proper washing and sterilization of cutlery and crockery. (d) No dry sweeping or shaking of blankets in barrack rooms. (e) Advice by the unit medical officers on the use of handkerchiefs for coughing and sneezing, and on keeping away from crowded places like cinemas, etc., in towns with a high incidence of influenza.
None of the cases had been inoculated with influenza vaccine.
AsIAN INFLUENZA IN I.N.S. Mysore Asian influenza broke out on August 25, 1957, in the Indian cruiser I.N.S. Mysore, berthed at Birkenhead. A total of 202 cases, representing an attack rate of 26%, occurred during the period August 25-September 10, the peak incidence (33 cases) being on September 5. Virus A/Asian/57 was isolated from one of the cases.
The short duration of the epidemic was due no doubt to the confined living conditions of the mess decks which are inevitable in a cruiser. Out of 17 mess decks, 15 were involved in the outbreak. The only mess decks which remained free had comparatively little overcrowding. The number of cases admitted to hospital was 194. This was necessitated not so much by the clinical condition of the patients (all cases were of a very mild nature) but by the cramped conditions on board which made nursing impracticable.
